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Introduction {#sec001}
============

Important work occurs in adolescence. In the midst of physical, neurological, and psychological changes, adolescents undertake the intertwined tasks of social learning and identity development. Adolescents must also develop future-oriented, goal-directed skills that allow them to assume adult roles. Adolescence is a sensitive period, second only to infancy in its plasticity and its potential for positive or negative inflection points \[[@pone.0237713.ref001]\]. In many ways high school is the "workplace" where the important work of adolescence occurs. This study endeavors to investigate whether gender harassment and institutional betrayal create a hostile work environment in high schools and interfere with healthy adolescent development.

Gender harassment, a subdomain of sex-based harassment, includes verbal and non-verbal expressions and actions that derogate a person or group based on their gender \[[@pone.0237713.ref002]\]. Importantly, gender harassment does not necessarily convey sexual interest to the harassed party; rather, gender harassment conveys derision and/or hostility \[[@pone.0237713.ref002]\]. Leskinen and Cortina captured gender harassment in five domains: sexist remarks, sexually crude or offensive behavior, gender policing, work-family policing, and infantilization \[[@pone.0237713.ref003]\].

Most of the research on gender harassment has focused on its prevalence among adults, especially in the workplace. In adult samples, experiencing gender harassment is associated with a host of negative outcomes, including decreased psychological and professional well-being \[[@pone.0237713.ref002]\]. Much less is known about gender harassment in adolescence. Landmark studies by the AAUW capture aspects of gender harassment in their broader measure of sex-based harassment, and the data suggest high prevalence of gender harassment for boys and girls \[[@pone.0237713.ref004]\]. Like most other studies of sex-based harassment in high school, however, the AAUW studies assign only a few survey items to gender harassment and they do not test gender harassment as its own construct in their models. Gender harassment in high school deserves more attention, with parallel aims of describing its prevalence and dimensions and investigating its relationship with negative outcomes.

Trauma-related symptoms comprise one such category of potential negative outcomes that merit investigation. Trauma-related symptoms include dissociation, somatic complaints, mood-related problems, sleep disturbance, and others \[[@pone.0237713.ref005]\]. Sex-based harassment is associated with trauma-related symptoms in adults and adolescents \[[@pone.0237713.ref006], [@pone.0237713.ref007]\]. Evidence suggests that in adults, frequent gender harassment is as strongly associated with trauma-related symptoms as occasional, more coercive sex-based harassment \[[@pone.0237713.ref008]\]. It stands to reason that frequent gender harassment in high school could have similar associations with increased trauma-related symptoms.

Another limitation of the existing literature on high school sex-based harassment is that it does not address the high school institution\'s response to the harassment. Though journalists contributed to the \#MeToo movement by publishing widely on the ways in which schools betray students who report misconduct \[[@pone.0237713.ref009], [@pone.0237713.ref010]\], this topic remains understudied by researchers. Institutional betrayal is characterized by the failure of an institution, such as a school, to protect individuals dependent on the institution \[[@pone.0237713.ref011]\]. Germinal studies have documented the occurrence of institutional betrayal across diverse contexts, including health care, the military, and college campuses \[[@pone.0237713.ref012]--[@pone.0237713.ref014]\]. These studies suggest that institutional betrayal may exacerbate the deleterious effects of stressful events.

Although these studies have provided foundational results regarding the prevalence and potential consequences of institutional betrayal, they have conceptualized institutional betrayal as only occurring in the aftermath of a traumatic event. This manifests in the studies' designs in that only participants who reported experiencing a traumatic event were asked to report on their experience of institutional betrayal. Evidence of negative outcomes related to witnessing gender harassment and the normalization of sex-based harassment by schools suggests an alternative conceptualization of institutional betrayal \[[@pone.0237713.ref015], [@pone.0237713.ref016]\]. As the foundational literature indicates, institutional betrayal can be incident-specific, but it also may occur at the climate level.

The prevalence and dimensions of gender harassment in high school deserve detailed investigation, and the experience of gender harassment may be connected with trauma-related symptoms. Furthermore, high schools as institutions may play an important role in the association between harassment and trauma-related symptoms. For these reasons, we conducted an empirical study investigating the rates and correlates of high school gender harassment and institutional betrayal reported retrospectively by current undergraduates.

Our primary aims were (1) to describe the rates of gender harassment and institutional betrayal in high schools and (2) to investigate whether institutional betrayal moderates the relationship between high school gender harassment and current trauma symptoms. In our pre-registered hypotheses, we predicted that high school gender harassment would positively predict current trauma symptoms and that institutional betrayal would moderate this relationship.

Methods {#sec002}
=======

Participants {#sec003}
------------

The Office of Research Compliance (Institutional Review Board) at the University of Oregon approved this study. Informed consent was obtained in writing. Participants were recruited over the course of two academic terms from an undergraduate Human Subjects Pool managed by a public university located in the northwest United States. The institution's Human Subjects Pool consists of undergraduate students over the age of 18 from psychology and linguistics courses. Students receive course credit for completing studies, and they are permitted to end their study participation at any time. Because of the design of the Human Subjects Pool, participants are not aware of the topic of the research prior to signing up to participate, which protects against biased self-selection \[[@pone.0237713.ref017]\]. This process was approved by the institution's Office of Research Compliance (Institutional Review Board), as evidence suggests that trauma research is considered minimal risk \[[@pone.0237713.ref018], [@pone.0237713.ref019]\].

The overall sample consisted of 535 participants. Of this sample, 67.8% (*n* = 363) identified as female, 31.4% (*n* = 168) identified as male, 0.6% (*n* = 3) identified as non-binary, and 0.2% (*n* = 1) preferred not to report gender. The majority of the sample (68.4%; *n* = 366) identified as Caucasian; 1.3% (*n* = 7) identified as American Indian/Alaskan Native, 15.7% (*n* = 84) identified as Asian, 2.3% (*n* = 12) identified as African American, 1.3% (*n* = 7) identified as Native Hawaiian/Pacific Islander, and 11.0% (*n* = 59) identified as Other. Participants' ages ranged from 18 to 23, with an average age of 19.20 (*SD* = 1.36). Before data analysis, one participant was excluded due to extensive missing data (all survey items left blank). Another participant was removed due to a response pattern characterized by high leverage on both independent variables and outlier status on the dependent variable. Because of this response pattern combined with the participant's nonsensical gender response, "11^th^ dimension camera" (a phrase which appears nowhere on the internet), we opted to censor this participant.

Measures {#sec004}
--------

### Gender harassment {#sec005}

Gender harassment was measured using the 20-item Gender Experiences Questionnaire (GEQ) \[[@pone.0237713.ref003]\]. The GEQ assesses five dimensions of gender harassment: Sexist Remarks (4 items), Sexually Crude/Offensive Behavior (5 items), Infantilization (3 items), Work/Family Policing (4 items), and Gender Policing (4 items). Initially developed to measure women's experiences of workplace gender harassment in the past year \[[@pone.0237713.ref003]\], the GEQ was modified for this study in two ways. Rather than reporting on experiences in the workplace, participants were instructed to report on experiences of gender harassing behaviors during high school perpetrated by anyone associated with their high school, including classmates, coaches, teachers, school staff, and administrators. Three items from the Gender Policing subscale were also adapted to be more appropriate for male and gender-nonconforming participants. For example, an item on the original scale asked participants how frequently they were "made to feel like less of a woman because you had traditionally masculine interests." This item was altered to "made to feel like less of a man because you had traditionally feminine interests" for male participants and "made to feel like less of a person because your interests were gender-nonconforming" for gender-nonconforming participants.

Participants rated each item on a response scale ranging from 1 ("Never") to 5 ("Very Often"). Items from each subscale were then summed and averaged to create composite subscale scores ranging from 1 to 5, where higher scores represent more exposure to the respective dimension of gender harassment. All 20 GEQ items were summed and averaged to create a global composite GEQ score ranging from 1 to 5, where higher scores represent more exposure to total gender harassment. In prior research, the GEQ global and subscale scores have demonstrated excellent reliability (α's ranging from .78 to .93) and validity \[[@pone.0237713.ref003]\]. In this study, the overall scale demonstrated excellent reliability (*α* = .94). The reliability of GEQ items were roughly equivalent for both women and men. Among women, the overall GEQ scale (*α* = .95), Sexist Remarks subscale (*α* = .96), Sexually Crude/Offensive Behavior subscale (*α* = .91), Infantilization subscale (*α* = .92), Work/Family Policing subscale (*α* = .92), and Gender Policing subscale (*α* = .85) demonstrated excellent reliability. Among men, the overall GEQ scale (*α* = .92), Sexist Remarks subscale (*α* = .86), Sexually Crude/Offensive Behavior subscale (*α* = .85), Infantilization subscale (*α* = .89), Work/Family Policing subscale (*α* = .89), and Gender Policing subscale (*α* = .85) demonstrated similar reliability. For details on our confirmatory factor analysis of the GEQ subscales, please see [S1 Table](#pone.0237713.s001){ref-type="supplementary-material"}. The distribution of scores (*Skew* = 0.70, *Kurtosis* = 0.22) was within the acceptable ranges.

### Institutional betrayal {#sec006}

Institutional betrayal was measured using the 12-item Institutional Betrayal Questionnaire (IBQ) \[[@pone.0237713.ref020]\]. The IBQ assesses participants' experiences with a range of institutional actions or inactions (e.g., "creating an environment in which sexual harassment seem common or normal"; "not taking proactive steps to prevent sexual harassment"; "making it difficult to report sexual harassment"). The 12-item scale consists of seven items included in the original version of the IBQ, as well as five additional items used in later research \[[@pone.0237713.ref020], [@pone.0237713.ref021]\]. When beginning the questionnaire, participants were provided with the following instructions: "Please consider your high school. (If you attended multiple high schools, please consider the high school at which you spent the most time enrolled.) How much do the following statements apply to the high school\'s attitudes and policies around sexual harassment?". Unlike prior research that used a dichotomous yes/no response format \[[@pone.0237713.ref020]\], IBQ items in this study were rated on a continuous response scale ranging from 0 to 3, where 0 corresponds to "Very False," 1 corresponds to "Somewhat False," 2 corresponds to "Somewhat True," and 3 corresponds to "Very True." All items were summed to create a total composite IBQ score ranging from 0 to 36, where higher scores represent more frequent institutional betrayal. In this study, the IBQ demonstrated excellent reliability (*α* = .94). The distribution of scores (*Skew* = 0.64, *Kurtosis* = -0.38) was within the acceptable ranges.

### Trauma symptoms {#sec007}

Trauma symptoms were measured using the 40-item Trauma Symptom Checklist (TSC) \[[@pone.0237713.ref005]\]. The TSC assesses a diverse range of common posttraumatic symptoms, including headaches, memory problems, anxiety attacks, nightmares, sexual problems, and insomnia. Participants were instructed to rate how often they experienced each symptom in the past month, with response options ranging from 0 ("Never") to 3 ("Often"). All 40 items were summed to create a total composite TSC score ranging from 0 to 120, where higher scores represent more frequent trauma symptoms. In prior research, the TSC has demonstrated excellent reliability (α = .90) and validity \[[@pone.0237713.ref005]\]. In this study, the TSC demonstrated excellent reliability (*α* = .93). The distribution of scores (*Skew* = 0.93, *Kurtosis* = 0.78) was within the acceptable ranges.

### Demographic information {#sec008}

In a demographics questionnaire, participants were asked to report their age, gender, and race.

Procedure {#sec009}
---------

An online survey containing all study materials was created through Qualtrics. The link to the survey was distributed to participants in the Human Subjects Pool using SONA online software. After clicking a link that directed them to the Qualtrics survey, participants were required to undergo an informed consent process and indicate their consent to participate. Participants completed the survey on personal electronic devices, and they were provided with course credit as compensation. Upon completion of the survey, participants were presented with a debriefing form. All research procedures were approved by the institution's Office of Research Compliance (Institutional Review Board).

Data analysis {#sec010}
-------------

Data were analyzed using *R* Version 3.5.2 and *R* packages *stats* (Version 3.5.2), *tidyverse* (Version 1.2.1), *psych* (Version 1.8.12), and *e1071* (Version 1.7--0.1) \[[@pone.0237713.ref022]--[@pone.0237713.ref025]\]. In order to test our hypotheses, we used linear regression analyses in which gender harassment, institutional betrayal, and gender harassment x institutional betrayal predicted current trauma symptoms, with participant age, gender, and race included as covariates. Continuous independent variables were standardized. The analysis plan was pre-registered on the Open Science Framework prior to any data observation (available at: <https://osf.io/3ds8k>).

### Missing data {#sec011}

At the item level, 63 out of 38,520 items were missing (0.16%). One participant out of 535 was missing age (0.18%). At the questionnaire level, we conducted the Little MCAR test, and it was not significant. Therefore, we assume the data are missing completely at random. Missing data were imputed using single imputation through *R* package *Amelia* (Version 1.7.5) \[[@pone.0237713.ref026]\].

Results {#sec012}
=======

Descriptive results {#sec013}
-------------------

In the sample, 96.7% of women and 96.4% of men reported at least one instance of gender harassment in high school; only 12 women and 6 men reported no harassment experiences (i.e., scored the lowest possible score on the GEQ). Additionally, 87.3% of women and 76.7% of men reported at least one instance of institutional betrayal in high school; only 46 women and 39 men did not report institutional betrayal experiences (i.e., scored the lowest possible score on the IBQ). Participants had an average score of 2.25 (*SD* = 0.81) on the GEQ, 10.17 (*SD* = 8.67) on the IBQ, and 24.67 (*SD* = 17.07) on the TSC. Separate means and standard deviations for each gender category are reported in [Table 1](#pone.0237713.t001){ref-type="table"}.

10.1371/journal.pone.0237713.t001

###### Means and standard deviations by gender (N = 535).

![](pone.0237713.t001){#pone.0237713.t001g}

  Gender                  *n*   Gender Harassment   Institutional Betrayal   Trauma Symptoms                   
  ----------------------- ----- ------------------- ------------------------ ----------------- ------- ------- -------
  1\. Women               363   2.32                0.84                     11.46             9.01    26.58   17.07
  2\. Men                 168   2.11                0.69                     7.29              6.90    20.24   16.10
  3\. Non-Binary          3     2.97                1.15                     18.67             15.70   47.33   15.28
  4\. Prefer Not to Say   1     1.20                NA                       1.06              NA      10.00   NA

*M* and *SD* are used to represent mean and standard deviation, respectively.

Independent t-tests (with equal variances assumed) were conducted to assess gender differences in TSC scores, IBQ scores, GEQ scores, and the five GEQ subscale scores. In order to correct for the number of statistical tests, a Bonferroni correction was implemented, resulting in an adjusted alpha threshold of 0.0063. Because of low cell sizes, gender non-conforming (*n* = 3) participants were excluded from these analyses. Women had significantly higher scores than men on: the TSC, *t*(529) = 4.05, *p* \< .001; the IBQ, *t*(529) = 5.32, *p* \< .001; the overall GEQ, *t*(529) = 2.84, *p* = .005; the sexist remarks GEQ subscale, *t*(529) = 3.87, *p* \< .001; the infantilization GEQ subscale, *t*(529) = 2.78, *p* = .006; and the work/family policing GEQ subscale, *t*(529) = 3.08, *p* = .002. Men and women's scores did not significantly differ on the gender policing GEQ subscale, *t*(529) = 2.06, *p* = .04, or the sexually crude/offensive behavior GEQ subscale, *t*(529) = -0.07, *p* = .94. Men and women's scores (and standard errors) on the GEQ subscales are displayed in [Fig 1](#pone.0237713.g001){ref-type="fig"}.

![Mean GEQ subscale scores by gender of participant (N = 535; 363 women, 168 men) with standard error bars.\
Due to small cell size (*n* = 3), we excluded non-binary participants from this figure. Figure created using *R* packages *ggplot2* (Version 3.1.0) and *colorblindr* (Version 0.1.0) \[[@pone.0237713.ref027], [@pone.0237713.ref028]\].](pone.0237713.g001){#pone.0237713.g001}

Correlational results {#sec014}
---------------------

Pearson's *r* bivariate correlation coefficients were calculated between continuous variables (see [Table 2](#pone.0237713.t002){ref-type="table"} for full correlation matrix). Significant positive associations were found between gender harassment, institutional betrayal, and trauma symptoms, *p* \< .001. There was also a significant positive association between age and institutional betrayal, *p* \< .01. The association between gender harassment scores on the GEQ and trauma symptom scores on the TSC are depicted in [Fig 2](#pone.0237713.g002){ref-type="fig"}. The association between institutional betrayal scores on the IBQ and trauma symptom scores on the TSC are depicted in [Fig 3](#pone.0237713.g003){ref-type="fig"}.

![Relationship between trauma-related symptoms and high school gender harassment.\
Current trauma-related symptoms (raw TSC score) associated with self-reported high school gender harassment (standardized GEQ scores), plus line fit with "lm" method and 95% confidence interval. Figure created using *R* package *ggplot2* (Version 3.1.0) \[[@pone.0237713.ref028]\].](pone.0237713.g002){#pone.0237713.g002}

![Relationship between trauma-related symptoms and high school institutional betrayal.\
Current trauma-related symptoms (raw TSC score) associated with self-reported high school institutional betrayal (standardized IBQ scores), plus line fit with "lm" method and 95% confidence interval. Figure created using *R* package *ggplot2* (Version 3.1.0) \[[@pone.0237713.ref028]\].](pone.0237713.g003){#pone.0237713.g003}

10.1371/journal.pone.0237713.t002

###### Means, standard deviations, and correlations of continuous variables (N = 535).

![](pone.0237713.t002){#pone.0237713.t002g}

  Variable                     *M*            *SD*           1         2           3
  ---------------------------- -------------- -------------- --------- ----------- -----------
  1\. Age                      19.30          1.36                                 
  2\. Gender Harassment        2.25           0.81           .03                   
  \[-.05, .11\]                                                                    
  3\. Institutional Betrayal   10.17          8.67           .12\*\*   .45\*\*\*   
  \[.03, .20\]                 \[.38, .51\]                                        
  4\. Trauma Symptoms          24.67          17.07          .01       .39\*\*\*   .36\*\*\*
  \[-.07, .10\]                \[.31, .46\]   \[.28, .43\]                         

Multiple regression models {#sec015}
--------------------------

In order to test our main hypotheses, we used multiple regression to predict trauma symptoms (see [Table 3](#pone.0237713.t003){ref-type="table"} for complete regression table). In the first step of the model, we included participant age, gender (with female as reference group), and race (with Caucasian as reference group). These demographic characteristics together significantly predicted trauma symptoms, *F*(9, 525) = 3.61, *p* \< .001, Δ*R*^*2*^ = .06. In this model, being male was associated with lower trauma symptoms, *b* = -6.69, *t*(525) = -4.24, *p* \< .001, and identifying as "Other" race was associated with higher trauma symptoms, *b* = 5.00, *t*(525) = 2.11, *p* = .04. In the second step of the model, we included the main effects of gender harassment and institutional betrayal. A model comparison test indicated that the addition of these two predictors added significant predictive power to the model, *F*(2, 523) = 51.53, *p* \< .001, Δ*R*^*2*^ = .16. In this step, both gender harassment, *b* = 4.63, *t*(523) = 6.15, *p* \< .001, and institutional betrayal, *b* = 3.60, *t*(523) = 4.70, *p* \< .001, were significant predictors of trauma symptoms. In the third step of the model, we included a gender harassment x institutional betrayal interaction term. A model comparison test indicated that the addition of this interaction term was not significant, *F*(1, 522) = 2.10, *p* = .15, Δ*R*^*2*^ = .003.

10.1371/journal.pone.0237713.t003

###### Current trauma symptoms predicted by age, gender, race/ethnicity, gender harassment, institutional betrayal, and gender harassment x institutional betrayal (N = 535).

![](pone.0237713.t003){#pone.0237713.t003g}

  Predictor                          *b*           *b*, 95% CI, \[LL, UL\]   Fit                   Difference
  ---------------------------------- ------------- ------------------------- --------------------- ----------------------
  Intercept                          15.56         \[-5.08, 36.21\]                                
  Age                                0.57          \[-0.51, 1.65\]                                 
  American Indian/Alaskan Native     4.63          \[-7.90, 17.16\]                                
  Asian                              -3.05         \[-7.07, 0.96\]                                 
  African American                   3.46          \[-6.17, 13.10\]                                
  Pacific Islander/Native Hawaiian   -1.89         \[-14.43, 10.64\]                               
  Other                              5.00\*        \[0.35, 9.65\]                                  
  Male                               -6.68\*\*\*   \[-9.78, -3.59\]                                
  Non-Binary                         18.36         \[-0.78, 37.51\]                                
  Prefer Not to Say                  -23.63        \[-57.01, 9.76\]                                
                                                                             *R*^*2*^ = .058\*\*   
                                                                             95% CI\[.01,.09\]     
  Intercept                          27.04\*\*     \[7.93, 46.14\]                                 
  Age                                -0.10         \[-1.10, 0.90\]                                 
  American Indian/Alaskan Native     2.15          \[-9.35, 13.65\]                                
  Asian                              -0.56         \[-4.28, 3.16\]                                 
  African American                   3.10          \[-5.73, 11.92\]                                
  Pacific Islander/Native Hawaiian   2.47          \[-9.05, 13.98\]                                
  Other                              4.86\*        \[0.60, 9.12\]                                  
  Male                               -3.48\*       \[-6.41, -0.55\]                                
  Non-Binary                         13.11         \[-4.45, 30.67\]                                
  Prefer Not to Say                  -9.81         \[-40.50, 20.88\]                               
  Gender Harassment (GEQ)            4.63\*\*\*    \[3.15, 6.10\]                                  
  Institutional Betrayal (IBQ)       3.60\*\*\*    \[2.09, 5.10\]                                  
                                                                             *R*^*2*^ = .213\*\*   Δ*R*^*2*^ = .155\*\*
                                                                             95% CI\[.14,.26\]     95% CI\[.10, .21\]
  Intercept                          26.96\*\*     \[7.87, 46.05\]                                 
  Age                                -0.12         \[-1.12, 0.88\]                                 
  American Indian/Alaskan Native     3.13          \[-8.43, 14.70\]                                
  Asian                              -0.47         \[-4.18, 3.25\]                                 
  African American                   3.21          \[-5.61, 12.03\]                                
  Pacific Islander/Native Hawaiian   2.47          \[-9.03, 13.98\]                                
  Other                              4.93\*        \[0.67, 9.19\]                                  
  Male                               -3.50\*       \[-6.43, -0.58\]                                
  Non-Binary                         11.55         \[-6.11, 29.22\]                                
  Prefer Not to Say                  -11.02        \[-41.73, 19.68\]                               
  Gender Harassment (GEQ)            4.49\*\*\*    \[3.00, 5.97\]                                  
  Institutional Betrayal (IBQ)       3.45\*\*\*    \[1.93, 4.96\]                                  
  GEQ x IBQ                          0.97          \[-0.35, 2.30\]                                 
                                                                             *R*^*2*^ = .216\*\*   Δ*R*^*2*^ = .003
                                                                             95% CI\[.14,.26\]     95% CI\[-.01, .01\]

Discussion {#sec016}
==========

Our results suggest that both gender harassment and institutional betrayal are common experiences in high school and that females report significantly higher rates of both than do males. Confirming our first pre-registered hypothesis, our results indicate that high school gender harassment is associated with college trauma-related symptoms. Contrary to our second pre-registered hypothesis, high school institutional betrayal did not moderate the relationship between gender harassment and trauma-related symptoms. Our findings did, however, show that institutional betrayal is associated with trauma-related symptoms above and beyond the predictive power of age, gender, race, and gender harassment.

Our study replicates three important findings. First, we found a high prevalence of gender harassment in high school, even higher than rates reported by the AAUW \[[@pone.0237713.ref004]\]. Second, we found a substantial relationship between the experience of sex-based harassment and negative outcomes, which is well established in the literature \[[@pone.0237713.ref029]\]. Third, we found that males reported experiencing less harassment than females, again mirroring a well-established pattern of results \[[@pone.0237713.ref030]\].

Our study bolsters the reliability and extends the utility of two recently developed measures. We successfully adapted and deployed the Gender Experiences Questionnaire (GEQ) and the Institutional Betrayal Questionnaire (IBQ) for novel uses, while maintaining strong reliability \[[@pone.0237713.ref003], [@pone.0237713.ref020]\]. We adapted the GEQ for use with all genders, and we adapted the IBQ to capture institutional betrayal at the climate level. Our study also boasts the first use of both questionnaires to assess high school experiences.

Two innovative findings stand out as the most important contributions of this study. First, identifying the relationship between high school gender harassment and college trauma-related symptoms provides support for the continued investigation of gender harassment as an impediment to healthy adolescent development. This finding suggests that gender harassment merits increased attention in high schools. Second, high school institutional betrayal's association with college trauma-related symptoms above and beyond covariates plus gender harassment highlights the responsibility of schools to grapple with the potential harm caused by their indifference to harassment in their hallways. This finding extends the foundational research on institutional betrayal by (1) focusing on gender harassment and institutional betrayal in adolescence and (2) attempting to capture institutional betrayal at the climate level.

Two possible explanations may account for the finding that institutional betrayal did not moderate the relationship between gender harassment and trauma-related symptoms. First, the main effect of institutional betrayal may indicate that a high school's indifference to gender harassment may hurt students regardless of whether the student experiences gender harassment directly. In other words, it is possible that a climate of tolerating gender harassment may harm students. Second, the IBQ only captures the negative end of a high school's possible response to harassment, thus missing the potential benefit of a high school demonstrating institutional courage \[[@pone.0237713.ref031]\]. Expanding the scale to capture institutional courage might increase the likelihood of identifying a meaningful interaction.

Limitations {#sec017}
-----------

Significant limitations constrain the conclusions drawn from this study. First and most importantly, we make no causal claims from these data because they are cross-sectional. Second, we did not account for possible confounders like childhood trauma and other types of high school sexual misconduct, which may reduce the share of trauma-related symptoms that are explained by gender harassment and institutional betrayal \[[@pone.0237713.ref032]\]. Third, though participants were blinded to the study's contents and therefore unlikely to be biased by self-selection, we did draw from a sample of college students, which may introduce bias and severely limit generalizability \[[@pone.0237713.ref017], [@pone.0237713.ref033]\]. Fourth, our survey lacked attention checks, which may have inflated the reliability and degraded the validity of the data \[[@pone.0237713.ref034]\]. Finally, we used retrospective report to measure high school gender harassment and institutional betrayal. While evidence suggests that retrospective report of child abuse holds steady over time, retrospective report shares some of the drawbacks of cross-sectional designs, i.e., the inability to describe the natural history of a phenomenon \[[@pone.0237713.ref035]\].

Implications {#sec018}
------------

This study advances several important ideas with implications for educators. Gender harassment in high school may interfere with the important work of adolescence. Gender harassment and institutional betrayal may turn high school into a hostile work environment. Schools may attempt to address these issues by exercising institutional courage. Institutional courage includes strong, transparent policy that complies with criminal laws and civil codes, voluntary accountability and the willingness to apologize, sensitive responses to disclosure, self-study and regular anonymous surveys, and the commitment of resources to all of the above \[[@pone.0237713.ref036]\]. Students' own suggestions parallel these recommendations \[[@pone.0237713.ref004]\].

Future directions {#sec019}
-----------------

In the near future, we plan to rerun this study with the addition of the AAUW sex-based harassment items, a measure of homophobic teasing, a measure of previous trauma exposure, and attention checks added in to replicate, extend, and strengthen these findings. More broadly, next steps should include longitudinal study designs with prospective recruitment to better describe the natural history of the phenomena. Additional next steps should include a social ecological approach to investigating the complex system in which gender harassment and institutional betrayal occur, including a focus on the student's relationship to and expectations of the high school; this approach could provide important insight for designing interventions. Finally, the development and deployment of an institutional courage-based intervention for schools could support causal claims and healthy adolescent development.

Supporting information {#sec020}
======================

###### Factor loadings on subscales of the Gender Experiences Questionnaire (Leskinen & Cortina, 2014; N = 535).

For our factor analysis, we tested a 5-factor model, using maximum likelihood estimation with an oblique promax rotation, in order to be consistent with the original procedure used by Leskinen and Cortina (2014). In interpreting our model, we referred to benchmarks described in the literature to evaluate the fit. These benchmarks state that the fit is suitable when SRMSR is .10 or less, RMSEA is .08 or less, and TLI is .95 or higher (Williams et al., 2012). Results indicated that the SRMSR was excellent (.04), but the RMSEA value (.116) was higher than recommended at (90% CI\[.109, .124\]), and the TLI was lower than desired (.85). However, the low TLI value and high RMSEA value were consistent with the initial results found in Leskinen and Cortina (2014). In order to address this issue in the initial scale development, Leskinen and Cortina (2014) adjusted their fit in order to allow residuals for certain items to correlate with one another; this improved the model fit. Results of the factor analysis were remarkably consistent with result from Leskinen and Cortina (2014), with one exception. Item 17 ("Referred to the workplace as a 'man's space' (e.g., women do not belong here)") loaded onto work/family policing, instead of gender policing.

(PDF)

###### 

Click here for additional data file.
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Dear Ms. Lind,

Thank you for submitting your manuscript to PLOS ONE. And please sorry for taking much longer than we all expected. After careful consideration, we feel that your manuscript has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process (please see below).

We would appreciate receiving your revised manuscript by Jun 19 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Juan Cristobal Castro-Alonso, Ph.D.

Academic Editor

PLOS ONE

Journal Requirements:

When submitting your revision, we need you to address these additional requirements.

Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<https://journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and

<https://journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

1\. Thank you for providing information about financial disclosure and competing interests. Please provide more specific information about competing interests. For further instructions, please see <https://journals.plos.org/plosone/s/competing-interests>

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Thank you for the opportunity to review this interesting article. It reports on the rates of gender harassment and institutional betrayal in high school and their association with traumatic symptoms later on in college. The study also looks at the moderating effect of institutional betrayal on the association between gender harassment and traumatic symptoms.

I believe this is a well-written and strong piece of research that contributes to a relevant and understudied field. While the study has some important limitations, the authors identify and discuss them appropriately. I, therefore, recommend accepting this manuscript once the authors have addressed the following issues:

Title: I believe the authors should include the outcome of the study (i.e. traumatic symptoms) in the title, to summarize the focus of the article more explicitly.

HLM: The authors need to provide more information regarding the hierarchical linear models (HLM) fitted. More specifically, the nested structure of the data that warrants the use of this modeling approach is not clearly explained (e.g. is it students nested within high schools, students nested within undergraduate courses).

The specification of the models should also be explained more clearly: How many levels are considered in the model? Which levels? What type of HLM (e.g. a random intercept model) is used? And, what are their distributional assumptions?

I suggest to provide the corresponding equations.

Other goodness of fit indicators that are commonly used in HLM could also be reported.

Also, Table 3 should show the results from the random part on the models.

The R package used to fit HLM was not reported either. I recommend reviewing one of the following HLM textbooks for the standard of reporting HLM results:

Hox, J. (2002). Multilevel analysis. Techniques and applications. Mahwah, NJ.: Lawrence Erlbaum.

Snijders, T. A. B., & Bosker, R. (2004). Multilevel analysis: an introduction to basic and advanced multilevel modeling. London: Sage.

Raudenbush, S. W. & Bryk, A. S. (2002). Hierarchical Linear Models: Applications and Data Analysis Methods.

Finch, W. H. et al. (2017). Multilevel Modeling Using R.

Ethics: While I understand that participants were not informed about the content of the study to avoid biased self-selection and that the study was approved by their institutional ethics' committee, I believe it would be important to reflect on and discuss the inclusion of trigger warnings in future research and the risks of double victimization.

Results: I believe that the sections Correlational results and Simple regression models are somewhat redundant as they both report on bivariate associations. The authors should focus more on reporting the HLM results.

In pages 7-8, the authors state \"Rather than reporting on experiences in the workplace, participants were instructed to report on experiences of gender harassing behaviors during high school by anyone associated with their high school, including classmates, coaches, teachers, school staff, and administrators.\" Should it also say \"and themselves\"?

In page 9, it says \"All items were summed to create a total composite IBQ score ranging from 0 to 36, where higher scores represent more frequent institutional betrayal.\" If this was the case and there were missing data in some of the IBQ items, those cases would obtain lower scores. I believe averaging scores would be a better approach.

As the authors suggest, the items of GEQ questionnaire differs somewhat by gender. I would suggest running reliability analysis separately to check that the internal consistency is similar among groups.

Also, considering that some of the scales used were modified from their original versions and that they now refer to a different setting (high school instead of work place for GEQ), I would suggest running factor analysis and reporting on the factor loadings of the items in an appendix.

Reviewer \#2: This paper investigates an important topic. It is a competently conducted piece of research, with a large sample, and the writing is of exemplary clarity.

The findings serve to confirm existing views, rather than providing any great new insight. They replicate three previous findings, and bolster two existing measures. Beyond this, they reach a conclusion that might also be arrived at by informal observation, common sense, and a minimum of ethical awareness: that gender harassment is endemic, and that institutions should do their best to mitigate the harm which it causes. However, replication is a useful process, and the confirmation of an understanding which might appear obvious offers a valuable riposte to those who for personal or ideological reasons would like to minimise the significance of gender harassment. Consequently I believe that the paper is worthy of publication.

I would have liked to have seen a deeper consideration of the relationship between adolescents and high schools. The concept of institutional betrayal has political implications, in as much as it makes the case, or assumes, that it is the role of the institution to intervene in social interactions which are often not illegal, and which do not threaten in an immediate way the viability of the institution. This position has much to recommend it, but it is not universally held, nor are its limits uncontested. Indeed, I would argue that adolescents who suffer harassment are caught up a complex web of action and reaction involving both the defence of and resistance to a dominant gender discourse, and the actions of institutions seeking to navigate a path within this contested domain. It is the complexity of these interactions which lead to the stability of harassment, and to a tendency to institutional paralysis. Within this context, it may be that harassed individuals have very low expectations of the ability of the institution to act to protect them, perhaps with good reason, or they may never even have considered if it is the job of the institution to carry out this function. If so, this could perhaps be of relevance to your second hypothesis, as institutional betrayal may be accepted as the norm. I would be interested to see how your line of research could start to shed light on the wide range of social structures and interpersonal interactions which I believe lie behind institutional betrayal.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Comment: Title: I believe the authors should include the outcome of the study (i.e. traumatic symptoms) in the title, to summarize the focus of the article more explicitly.

Response: This is an excellent suggestion, which we have implemented.

Comment: The authors need to provide more information regarding the hierarchical linear models (HLM) fitted. More specifically, the nested structure of the data that warrants the use of this modeling approach is not clearly explained (e.g. is it students nested within high schools, students nested within undergraduate courses).

Response: The reviewer points out an important weakness in the reporting of our results. The term, "hierarchical," lacks clarity, and many readers would likely have the same interpretation that the reviewer had. In this case, what we meant by "hierarchical regression" was a statistical test to show if variables of interest explain a statistically significant amount of variance in the dependent variable after accounting for all other variables. In other words, we did not use levels to nest our data. Unfortunately, because of the wide range of high schools that university students come from, it is outside the scope of the project to nest individual students within their respective schools in an MLM approach and investigate predictors at the school level. This is a limitation (and potential future direction) of this research. We have revised the text to clarify our approach.

Comment: While I understand that participants were not informed about the content of the study to avoid biased self-selection and that the study was approved by their institutional ethics' committee, I believe it would be important to reflect on and discuss the inclusion of trigger warnings in future research and the risks of double victimization.

Response: The reviewer rightly suggests that this research needs to be conducted with great care for participants. We have added a reference from our research group in the Procedure to provide evidence that trauma-related poses minimal risk to participants.

Comment: I believe that the sections Correlational results and Simple regression models are somewhat redundant as they both report on bivariate associations. The authors should focus more on reporting the HLM results.

Response: The reviewer helpfully identifies an overlooked redundancy. We have condensed the correlational and simple regression results to include only the correlation table and the key bivariate association figures.

Comment: In pages 7-8, the authors state \"Rather than reporting on experiences in the workplace, participants were instructed to report on experiences of gender harassing behaviors during high school by anyone associated with their high school, including classmates, coaches, teachers, school staff, and administrators.\" Should it also say \"and themselves\"?

Response: We revised this sentence to improve its clarity.

Comment: In page 9, it says \"All items were summed to create a total composite IBQ score ranging from 0 to 36, where higher scores represent more frequent institutional betrayal.\" If this was the case and there were missing data in some of the IBQ items, those cases would obtain lower scores. I believe averaging scores would be a better approach.

Response: This is a reasonable concern, and we direct the reviewer to our Missing Data section on page 11, where we note the extremely small amount of missing data and our approach to imputation. When we scored the IBQ, data were already imputed so there were no items missing at that point.

Comment: As the authors suggest, the items of GEQ questionnaire differs somewhat by gender. I would suggest running reliability analysis separately to check that the internal consistency is similar among groups.

Response: This is an excellent suggestion, which we have added to the paper.

Comment: Also, considering that some of the scales used were modified from their original versions and that they now refer to a different setting (high school instead of work place for GEQ), I would suggest running factor analysis and reporting on the factor loadings of the items in an appendix.

Response: This is an excellent suggestion, which we have added to the paper. It's especially valuable because it turns out that all but one item load very strongly onto the appropriate subscale factors \-- a remarkable result for an adapted scale in a new population.

Comment: I would have liked to have seen a deeper consideration of the relationship between adolescents and high schools. \[\...\] I would be interested to see how your line of research could start to shed light on the wide range of social structures and interpersonal interactions which I believe lie behind institutional betrayal.

Response: This is a terrific insight, and we would love to see this research as well. We have added content to the Future Directions section to reflect these suggestions.

###### 

Submitted filename: response to reviewers.docx

###### 

Click here for additional data file.
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Dear Dr. Lind,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Juan Cristobal Castro-Alonso, Ph.D.

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The authors have carefully considered and incorporated the comments made in the first revision. I, therefore, recommend publication of the article. It was a pleasure reading your manuscript.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No
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Dear Dr. Lind:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Juan Cristobal Castro-Alonso

Academic Editor

PLOS ONE
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